Nickel-induced keratinocyte proliferation and up-modulation of the keratinocyte growth factor receptor expression.
Keratinocytes play a key role in the pathogenesis of allergic contact dermatitis (ADC) induced by the sensitizing agent nickel. We analyzed here the effects of treatment with nickel and of the pretreatment with zinc on HaCaT cells and primary human keratinocytes. Cell counting, 5-bromo-2'-deoxyuridine incorporation assay and adenosine triphosphate (ATP) bioluminescence detection showed that treatment with NiSO4 induced DNA synthesis and cell proliferation and that pretreatment with ZnSO4 was able to abrogate this proliferative effect. This nickel-induced cell growth appeared enhanced when primary human keratinocytes were co-cultured with fibroblasts. Western blot analysis demonstrated that nickel ions induced up-modulation of the expression of the keratinocyte growth factor receptors (KGFR) without affecting the keratinocyte differentiation, whereas the protein levels of the epidermal growth factor receptor (EGFR) and of its ligand transforming growth factor-alpha (TGF-alpha) appeared unmodified by the treatment. Double immunofluorescence showed that the effect of nickel on DNA synthesis was mainly exerted on KGFR expressing cells, suggesting that KGFR up-modulation could be required for the nickel-induced cell proliferation. These results indicate that KGFR and its ligands may play a role in the mechanism of action of nickel ions and in the protective effect of zinc pretreatment.